The Medical Journal of Australia ISSN: 0025-729X 5 November 2012 197 9 507-511 ©The Medical Journal of Australia 2012 www.mja.com.au Research n 2011, we reported a mismatch between the burden of disease and the number of clinical trials in various types of cancer. 1 For example, colorectal cancer had the highest incidence (14 234 cases) and the second highest mortality (4047 deaths) of all cancers in 2007, 2 but only the sixth largest number of cancer trials. 1 Similarly, poor correlation between burden of disease and public funding of trials has been reported. 3, 4 These mismatches are not limited to cancer. In osteoarthritis, consumers placed a higher priority on research to evaluate knee replacement, education and physical therapy, but 60% of the studies undertaken evaluated drugs or injections. 5 Such mismatches may result in evidence "gaps" where the information needed to inform clinical treatment decisions is unavailable. 5 Further, even when appropriate trials have been conducted, areas of uncertainty or controversy may remain, again contributing to evidence "gaps".
The aims of our study are (i) to identify evidence gaps in the treatment and prevention of colorectal cancer from the perspective of cons u m e rs, h e a l t h p ro f e ss io na l s, researchers and funding bodies; (ii) to identify trials that could be undertaken to fill those evidence gaps; and (iii) to prioritise clinical trials that could be undertaken by Australian research groups. As part of (iii), we explored the barriers to conducting trials and opportunities to facilitate clinical trials in Australia.
In this study, we focused on colorectal cancer trials and included the perspectives of consumers, health professionals, researchers and funding bodies. We also provided a comprehensive view of priorities for colorectal cancer trials research, allowing differences in perspectives to be examined.
Methods
The study was conducted jointly by the University of Sydney and the Australasian Gastro-Intestinal Trials Group (AGITG), which is Australia's largest independent non-profit organisation conducting clinical trials in the area of gastrointestinal cancers. 6 The study consisted of two components: a review of colorectal cancer trial activity; and consensus meeting discussions informed by the review.
Review of colorectal cancer trial activity
We searched the Australian New Zealand Clinical Trials Registry (ANZCTR) and the ClinicalTrials.gov registry for colorectal cancer trials registered from 2005 onwards. We also requested information on trials from the database managers of 12 World Health Organization primary trial registries in Brazil, China, Iran, Japan, Germany, the Netherlands, India, Africa, Cuba, Korea and Sri Lanka, and from the International Standard Randomised Controlled Trial Number Register. We limited the international trials search to Phase III or randomised trials because these types of trials are most likely to produce results that change clinical practice. We used the following search criteria: the conditions "colorectal" or "bowel" and "cancer"; either open or closed to recruitment; recruiting in all countries; date of registration from 1 January 2005 to 1 July 2011; and Phase III or randomised trials. For colorectal cancer trial activity before 2005, we used a review by O'Dwyer and colleagues, who reported colorectal cancer trial activity up to 31 December 2004 in the categories of risk and prevention, screening, diagnosis and staging, surgery, adjuvant therapy for rectal cancer, adjuvant therapy for colorectal cancer, advanced disease, behavio ural interventio ns (including rehabilitation and lifestyle interventions), novel agents and pharmacogenetics. 7 We used similar categories to report our findings for the period from 1 January 2005 to 1 July 2011 for comparability.
Identifying and prioritising gaps in colorectal cancer trials research in Australia
I
Objectives: To identify gaps in colorectal cancer clinical trials research in Australia and to suggest and prioritise trials to fill those gaps.
Design, setting and participants: Retrospective review of colorectal cancer trial activity from 1 January 2005 to 1 July 2011 in Australia and internationally, followed by a consensus meeting of consumers, health care professionals, researchers and funding agencies.
Main outcome measures: Proportion of Phase III and randomised clinical trials in the areas of prevention, screening, surgery, adjuvant therapy, advanced disease and behavioural interventions, and priority areas of research identified by participants at the consensus meeting.
Results:
The registry search identified 76 colorectal cancer clinical trials (all phases) registered in Australia from 1 January 2005 to 1 July 2011, of which 51 were Phase III or randomised, and 323 Phase III and randomised trials registered worldwide. In Australia, most trials were in advanced colorectal cancer (32), screening (10) , and behavioural interventions (9) . Worldwide, most Phase III or randomised trials were in advanced disease (94, 29.1%), surgery (64, 19.8%), behavioural interventions (38, 11.8%), and screening (30, 9.3%). At the consensus meeting, all participant groups emphasised the need for research in secondary prevention, screening, individualised treatments and follow-up care after treatment for colorectal cancer.
Conclusions: There is a mismatch between the high proportion of registered trials in advanced colorectal cancer and the areas of priority identified. The development of specific trials in these priority areas depends on the availability of funding and the existence of plausible interventions likely to improve patient outcomes.
As our purpose was to identify gaps and prioritise trials that could be conducted in Australia, we made an effort to identify all trials that were recruiting or had recruited in Australia through the following:
• a search of the ANZCTR and ClinicalTrials.gov databases, which cover 98% of all registered clinical trials conducted in Australia 1 (we used the following search criteria: the conditions "colorectal" or "bowel" and "cancer", either open or closed to recruitment, recruiting in Australia, date of registration from 1 January 2005 to 1 July 2011, all phases);
• the AGITG 2008 Annual Scientific Meeting report, which outlined the feasibility of eight colorectal cancer trials that would recruit patients in Australia; 8 and
• a review by AGITG members and the AGITG project officer to identify any missing trials (we included all Australian trials that were Phase 1, 2 or 3).
To this review we added information from a report by Cancer Voices NSW, 9 which summarised the views of consumers on research priorities identified during a forum with Australian consumer representatives in May 2009. In this review, consumers were asked to identify research priorities across the continuum of cancer using a "global café" process followed by a mailed questionnaire. The global café process involved small group round table discussions under five topic areas (prevention and screening, diagnosis, management, survivorship, and end of life care), which were facilitated by a consumer chairperson, a representative from Cancer Council NSW and an expert in each area, Consumer preferences for research included earlier diagnosis of metastatic disease, the extent of use of best-practice guidelines for palliative care and barriers to change in cancer risk behaviour.
Consensus meeting
The consensus meeting was held in August 2011 and was run by a professional facilitator. Forty-three people attended, including 14 consumers (people affected by colorectal cancer), 13 health professionals (general practitioners, oncology specialists and nurses), 11 clinical and laboratory researchers, and 5 attendees from non-industry funding bodies with an interest in colorectal cancer.
The meeting began with an overview of the project aims and a summary of our review of colorectal cancer trial activity. This was followed by two 1-hour discussion sessions in which the three groups -consumers, health professionals and researchers -were asked to identify existing gaps and barriers in colorectal cancer trials research. The groups were then asked to propose specific trials that could be done in Australia to fill these gaps, and to identify the barriers to, and opportunities for, implementing these trials. Funding bodies were represented in all three groups.
Each group reported their findings at a plenary feedback session, where all attendees discussed the findings. After the feedback session, a panel that included representatives from each group discussed the proposed trials and challenges. The meeting concluded with a review of the gaps identified.
We obtained ethics approval from the University of Sydney Human Research Ethics Committee (protocol no. 05-2011/13689).
Results

Review of colorectal cancer trial activity
The search of the ANZCTR and ClinicalTrials.gov registries identified 76 colorectal cancer trials of all phases registered from 1 January 2005 to 1 (10) and behavioural interventions (9) . The search of international registries identified 323 Phase III or randomised colorectal cancer trials (Box 2). Most were in advanced disease (94, 29.1%), surgery (64, 19.8%), behavioural interventions (38, 11.8%) and screening (30, 9.3%). It is possible that duplicate trials were included in these searches because some trials are registered with more than one clinical trial registry. Data were provided by all trial registries contacted except for those in Germany, the Netherlands, Korea, India and Japan.
Consensus meeting
The major gaps identified by all three groups in the discussions and trial proposals are shown in Table 1 , online at mja.com.au. Many common areas of research were nominated, including secondary prevention in people with adenomas, increasing uptake of the National Bowel Cancer Screening Program, individualised treatment and the long-term effects of treatment on quality of life. Within each of these areas, the details that were discussed differed among the groups. In the category of screening, the health professionals discussed the need for trials of cost-effective methods of screening, while the researchers discussed the importance of using existing research to inform screening intervals. The researchers discussed health services research in the most detail, including the need to identify problems in quality of care in treatment and the importance of conducting studies that meet the needs of the elderly and culturally diverse population.
There were also differences in the perceptions of gaps (see Table 2 , online at mja.com.au). Consumers prioritised research questions related to the optimal way of providing information to patients about areas such as disease stage and diet, and the effect of this on patient understanding. They emphasised questions related to quality of life.
In contrast, the health professionals focused on the use of functional imaging in rectal cancer and its use in detecting metastatic disease. They identified a trial to define the role of adjuvant chemotherapy and targeted therapies in Stage III disease according to level of risk.
The researchers discussed trials that could determine the mechanism of resistance to treatments and trials that could identify and test new targets for therapy. They highlighted the benefits of testing new drugs before surgery.
Each group was asked to identify specific trial questions using the "PICO" format (Participant, Intervention, Comparator, Outcome).
The health professionals developed specific clinical trial questions on the primary prevention of colorectal cancer with aspirin, two trials that included strategies to increase the uptake of screening and two trial questions on the adjuvant treatment of rectal cancer. The consumers and researchers produced a list of research questions but did not specify their details during the discussion. It was acknowledged that not all questions may lend themselves to randomised controlled trials, and that other approaches may include research about how to apply existing trial evidence in practice or observational studies.
Conversations about clinical trials inevitably lead to the barriers to conducting the trials. Some of the challenges of conducting the identified trials were difficult to overcome; for example, maintaining the relevance of trial results. However, other issues such as biospecimen collection and funding also present opportunities, including developing a system for tissue banking in Australia and forming collaborative funding initiatives. These and other opportunities for colorectal cancer research in Australia are summarised in Box 3.
Discussion
Until recently, there was little research about the extent to which the trial questions addressed by researchers matched questions that were important to clinicians and patients. 10 However, significant progress has been made in this area since 2004 with the establishment of the James Lind Alliance, a not-for-profit independent organisation in the United Kingdom that aims to identify and prioritise research questions of importance to both patients and clinicians. 11 Through "Priority Setting Partner- 12 The aim of Priority Setting Partnerships is to produce a "top ten" list of research questions that have the potential to be used by research groups and the pharmaceutical industry. [13] [14] [15] [16] Despite progress in this area, the optimal way to identify and prioritise relevant research is unknown. It is likely that involving research and funding groups from the outset is important. Using clinical trial registry data and obtaining the background research at the start of the process may be a more efficient way to prioritise research questions. Rather than broad research questions, specific clinical trial questions may be more useful for research groups.
To avoid publication bias, we used clinical trial registry data to summarise trial activity in colorectal cancer. Despite efforts to increase the rates of registration of clinical trials, registration is not compulsory in Australia, so the results may be incomplete. It is possible that because our search strategy included "colorectal" or "bowel" and "cancer", we may have missed some trials in the area of prevention or those related to the quality of colonoscopy.
The main priority areas identified by O'Dwyer et al included the importance of prevention and screening trials to reduce the burden of colorectal cancer, and the role of individualised treatments. 7 They did not compare the views of different groups on priority areas for research.
In our study, we used similar categories to O'Dwyer et al so that we could assess the progress made in colorectal cancer trials research since 1 January 2005. A strength of our study is that we explored the views of different groups, recognising that those with an interest in colorectal cancer bring a range of perspectives on priority questions. As reported previously, it is important that research agenda encompass consumer views, so that research findings are relevant to consumer needs. 5 We made an effort to source consumers with a range of experience and knowledge, although the final group of participants comprised people affected by colorectal cancer. This may have influenced perspectives about screening in the general population. Participating researchers included a pathologist involved in laboratory research, a public health researcher, a psychologist involved in quality-oflife research, four medical oncologists, and a radiation oncologist and a surgeon who were involved as principal investigators of clinical trials. It is likely that the outcomes of our study were influenced by the composition of • This is a strength for Australia; it is important that the best evidence-based care is put into practice • In Australia, it is possible to solve problems by implementing government policy change (eg, waiting times for radiotherapy) • Australia's diverse population provides opportunities to assess the relevance of treatments across different cultural and population groups ◆ the final group of participants, although the broad representation means that it is likely that the results are generalisable to people with an interest in colorectal cancer research in other countries. Consumers, health professionals and researchers were asked to identify specific trial questions. Although they found this challenging, participants felt that it was more useful to discuss ideas for specific trials that could be developed by research groups, rather than a list of general research areas.
We found a potential mismatch between areas in which trials are being conducted and those prioritised by consumers, health professionals and researchers. The review of trial registry data showed that most trials recruiting patients in Australia and worldwide are testing a range of drugs for use in advanced disease. In contrast, all groups emphasised the need for research in the areas of risk and prevention, screening and survivorship care. A number of specific trials were proposed to fill these gaps. Examples include primary prevention of colorectal cancer with aspirin, and two strategies to increase screening uptake -one in those at aboveaverage risk, and one in healthy adults aged 50 years and over. This is pertinent in the context of the federal government's recent announcement to expand the National Bowel Cancer Screening Program to include people aged 60 years from 2013 and people aged 70 years from 2015. All groups discussed the development of individualised therapies (treatments that are often tested initially in the setting of advanced disease). Other common areas of need that were identified included diagnosis, quality of life and survivorship care (particularly, evaluating the long-term effects of treatment on quality of life and new ways to follow up people affected by colorectal cancer), and health services research.
There were differences among the topics for future research identified by consumers, health professionals and rese arc hers. Fo r e xam ple , the researchers discussed investigating new targeted therapies (eg, stem cells) and understanding mechanisms of resistance to existing treatments in advanced disease, while the consumers discussed whether earlier diagnosis and treatment of metastatic disease would affect outcomes, and how patient expectations can be managed in the setting of advanced disease. Consumers also identified further questions about palliative care, including comparing the experience of dying at home rather in the hospice, and the burden of home death on relatives.
Prevention and screening trials are more difficult to conduct than treatment trials because of the large numbers of patients that need to be recruited, and the high level of funding required. As identified during the consensus meeting, there are opportunities for collaborative research between the AGITG and the Primary Care Collaborative Cancer Clinical Trials Group. The importance of undertaking this research is supported by health economic data, which could help to attract the funding required. The research effort in advanced disease needs to continue, with the goal of individualising patient care to achieve the best outcomes. Routine biobanking will be critical for this to be achieved. The findings from this study could potentially be used by the AGITG and other interested research groups to develop clinical trial protocols.
